A retrospective chart review indicated that 56% of patients admitted to an acutecare hospital for treatment of multiple sclerosis could have been managed in a rehabilitation hospital setting. Using retrospective case matched analysis, it was found that the per diem cost of acute-hospital care was $625, compared with $364 for a rehabilitation hospital. A significant reduction in hospital cost might be achieved depending on the length of stay in a rehabilitation hospital. During the index rehabilitation hospital stay, no patient required transfer to an acutecare hospital. The incidence of rehospitalization during a 16 month follow-up period was somewhat better for the rehabilitation hospital group (0.86) than for the acute-hospital group (1.36). One patient in each group died during the followup period. These data indicate that admission to a rehabilitation hospital is an acceptable alternative to acute-care hospitalization for selected patients with multiple sclerosis who are failing on outpatient management.
Owing to the spiralling cost of medical care in chronic illness, attention should be given to alternative means of providing medical services (1) . When patients with a chronic illness are failing on outpatient management, the physician usually considers only three options: (a) continue efforts at home management until major medical complications arise; (b) admit the patient to an acute-care hospital with the hope that further diagnostic or therapeutic efforts will improve home care; and (c) seek placement of the patient in a skilled nursing facility. There is a fourth option available: inpatient rehabilitation hos-pitalization. This represents an efficient means of managing patients with previously diagnosed chronic disease. A lower per diem cost is possible in a rehabilitation facility owing to the absence of operating room coverage, obstetrics service, and special diagnostic radiology and laboratory facilities (2) . Unlike skilled nursing facilities, the rehabilitation hospital focuses on returning patients to the community rather than providing more expensive long-term custodial care.
Patients with chronic disease such as multiple sclerosis who are deteriorating on outpatient management might develop signs of dehydration, pressure sores, symptomatic urinary tract infections, etc., all of which can be diagnosed with a minimum of laboratory facilities and treated with parenteral fluids and/or medications within the framework of an intermediate care rehabilitation hospital setting (3) (4) (5) (6) (7) . Several questions, however, arise in considering alternatives to acute-care hospitalization. The most obvious questions concern the cost and effectiveness of medical management in a rehabilitation setting. We undertook the present study to compare the outcome of patients with multiple sclerosis who were without emergent medical problems and who were admitted from home either to an acute-care hospital or to a multiple sclerosis rehabilitation unit.
The goals of the study were: (a) to determine if there was any difference over the long term in hospital readmissions and need for home health aide assistance between patients admitted to an acute-care hospital and those admitted to a rehabilitation facility ; and (b) to study the cost-effectiveness of these two forms of hospital care.
Methods
Inpatient records of the Hospital of the Albert Einstein College of Medicine (HAECOM) were reviewed for the years 1981 and 1982. We identified 168 patients with multiple sclerosis as their admitting diagnosis. Charts were reviewed in order to determine which patients required acute-care hospitalization and which could have been considered for direct admission to a rehabilitation hospital. Of the 168 patients, 56 (33.3%) met the following criteria, indicating a &dquo;definite&dquo; need for acute-care hospital admission : need for surgical intervention such as for care of pressure sores; need for parenteral antibiotic treatment; or the need for invasive diagnostic studies such as myelography. Of the 168 patients 18 (10.7%) met criteria for &dquo;questionable&dquo; appropriateness for rehabilitation hospitalization: rapid deterioration in the patient's accustomed neurologic status. The remaining 94 (56%) were said to be &dquo;appropriate&dquo; for rehabilitation hospitalization according to the following criteria: (a) They were given steroid or ACTH medications either orally or parenterally, and had no complicating comorbidity. (b) They were treated with oral antibiotics. (c) They were admitted for noninvasive diagnostic studies. (d) They were admitted for unproven treatment regimens.
The fundamental assumption underlying the present study was that patients who met any of the above criteria for &dquo;appropriate&dquo; rehabilitation hospital candidates could have been managed equally well in a rehabilitation hospital setting. Evidence to support this assumption came from two sources. First, a thorough chart review failed to uncover any emergent medical problems or complicating conditions in these patients that would have necessitated acute inpatient care. Second, in addition all of these patients had significant ADL/mobility deficits sufficient to justify rehabilitation hospital admission. Although this evidence provides only partial support for the basic assumption of the project, it was judged sufficient for a retrospective study.
The Research and Training Center for Multiple Sclerosis of the Albert Einstein College of Medicine (RTC) admits patients regularly to both HAECOM and The Burke Rehabilitation Center (Burke). It was decided to limit the study to those patients receiving their outpatient care from the RTC clinic. Patients seen at the RTC clinic have available a wide range of services not generally offered by private practice physicians. Including patients admitted by private practice physicians could introduce an extraneous source of variance.
There were 36 RTC outpatients with multiple sclerosis who had been hospitalized at HAECOM in an acute-care bed who were judged to be &dquo;appro-priate&dquo; for rehabilitation hospitalization. During the same interval of time 49 patients were referred directly from the RTC to The Burke Rehabilitation Center for hospitalization. It was possible to find 24 pairs matched for sex and severity of multiple sclerosis between the two groups. The mean age of the two groups did not differ. The duration of illness likewise was not significantly different for the two groups.
Review of the outpatient records for the 24 matched pairs indicated that the patients in both groups were failing on outpatient management at the time of admission. At the RTC outpatient clinic, patients are considered as failing on outpatient management when, having the potential for functional improvement, they fail to make progress despite the provision of physical therapy, occupational therapy, patient education, neurologic care, nursing intervention, and, in some cases, social service counseling.
The cost per diem for acute-hospitalization and rehabilitation hospitalization was computed by reviewing the patient's financial statement at the end of the index hospitalization. Outcome after a mean follow-up interval of 16 months was obtained by phoning all of the patients or an immediate relative. At the time of follow-up patients were scored on the Incapacity Status Scale of the Multiple Sclerosis Minimal Record of Disability (8) . The patient's use of outside help for care at home or the need for nursing home placement was also recorded. The need for outside assistance was estimated to the nearest hour per week. Cost figures for outside assistance were based on the current wage for a home health aide in the New York City area of $6.57 per hour. Attempts were made to assess the need for outside assistance serially over the intervening months since the index hospitalization. However, it proved impossible to document this retrospectively with any confidence. The cost of follow-up home care or nursing-home care was therefore based on a single point in time, the week during which phone contact was made. This estimate represents a basis for comparison between the two groups. The number of hospitalizations since the index acute care hospitalization or index rehabilitation admission was likewise scored according to the patient's recollection. The patient's recall of the duration of hospitalization was found to be vague. Therefore each readmission for both groups was assigned a duration of 14 days. This represents the mean duration of the index acute-hospital stay. No patients were readmitted to the rehabilitation hospital.
Burke's multiple sclerosis rehabilitation program revolves around a medical-neurologic evaluation of the patient's current status. Attention is given to the patient's need for antispasticity medications, as well as to the patient's level of bowel and bladder management. Laboratory facilities are available for routine urine analysis and urine culture as well as routine hematologic studies. Intravenous pyelography is available for assessment of the severity of urinary retention and urologic consultation can be obtained for cystometric study and sphincter electromyography. Nursing personnel instruct patients in intermittent self-catheterization. Nursing service is also available for instructing the patient in the use of incontinence devices, bladder management, and bowel retraining. Occupational therapy assesses the patient's wheelchair status and need for home or personal assistive devices. Physical therapy focuses on the patient's ambulation and transfer status with attention given to the possibility of advancing the patient from one level of function to the next. Patients Table 1 . Results of 16-montlz follow-up It are seen by the team physiatrist in order to explore bracing options and review the therapy program.
In contrast, HAECOM is a 400-bed teaching hospital affiliated with a major medical school. Patients admitted to HAECOM are visited daily by their attending physician as well as one or more residents. Consulting physicians from urology, medicine, infectious disease, psychiatry, etc. see the patient on request from the primary physician. A primary nurse is assigned to each patient. Most diagnostic and laboratory studies are done within the hospital. Social Service generally becomes involved when there are financial and/or placement problems. The rehabilitation department provides physician consultation, orthotics, and physical therapy.
Results
Of the 168 patients admitted to HAECOM with the diagnosis of multiple sclerosis, 56 (33%) met criteria for &dquo;definite&dquo; need for acute-care hospital admission ; 18 (10.7%) met criteria for &dquo;questionable&dquo; appropriateness for rehabilitation hospitalization; and 94 (56%) were &dquo;appropriate&dquo; for rehabilitation hospitalization.
The index acute hospital cost was $8,750 ($625/ day X 14 days mean stay). The index rehabilitation hospital cost was $12,740 ($364/day X 35 days mean stay). Table 1 summarizes the results of telephone interviews conducted approximately 16 months after the index admission. It was possible to obtain followup data on 20 of the 24 matched pairs. One patient in each group had died by the time follow-up was performed. Based on these telephone interviews, it was estimated that the acute-care hospital patients required an average of $18,831 per 16 month followup interval for home health care. This compares with ' Of the 24 matched pairs, two pairs were excluded because one member had died, and eight pairs were excluded because one member had incomplete data for cost analysis. a figure of $20,273 for patients admitted to the rehabilitation hospital. The incidence of intercurrent hospitalizations was 1.36 for patients admitted to the acute-care hospital. The incidence was 0.86 for patients admitted to the rehabilitation hospital. The estimated average cost of rehospitalization during the follow-up period was $11,875 per patient for the HAECOM group and $7,500 per patient for the Burke group. The cost of care during the follow-up interval is the sum of the aforementioned figures. Patients in the acute-care hospital had follow-up care costs of $30,706, compared with $27,773 for patients admitted to the rehabilitation hospital.
Discussion
Our results suggest that up to 56% of patients with multiple sclerosis who were admitted to an acutecare hospital could have been managed equally V{e~l in a less expensive rehabilitation hospital setting. The medical needs of the patients during the index admission to the rehabilitation hospital were met, a none required transfer to an acute-care facility. The incidence of acute-care rehospitalization during the follow-up period was not significantly different for the Burke group (0.86) compared with the HAECOM group (1.36).
-
The most frequent medical problems prompting the index acute-hospital admission consisted of symptomatic urinary tract infections, urinary retention with the need for intermittent catheterization, or pharmacologic regulation of urinary incontinence and spasticity. The most frequent nonmedical reason for the index acute-care admission was a breakdown in the patient's home support system. These medicalnursing problems can be managed just as well and at less expense per hospital day on a rehabilitation unit. The availability of physical and occupational therapy is often quite limited in acute-care hospitals. Patients are by habit encouraged to be either in bed or in a bedside chair. Activity is limited. Although the immediate medical needs of the patients are addressed, their rehabilitation needs generally are not.
As this was a retrospective case matched study, we have analyzed separately the cost of the index hospitalization and the cost of follow-up care. At an acute-care hospital as soon as the medical or home care problems are corrected, the patient is discharged. At a rehabilitation hospital the same problems are also corrected but the patients are not discharged until they reach what is considered to be their optimal rehabilitation potential. This produces a bias towards a longer rehabilitation hospital stay compared with the acute-hospital group. The duration of the index acute-care versus rehabilitation hospitalization represents an uncontrolled variable that precludes retrospective comparison of total index hospital costs. The cost of care during the index acute-hospital versus rehabilitation hospital admission is therefore best compared on a per diem basis. The effectiveness of medical care is compared by assessing the need for subsequent home health care, rehospitalization, or death during the follow-up interval.
Our two patient groups had equally severe multiple sclerosis, as thty were matched according to their Kurtzke Disability Status Scores at the time they were referred by the RTC for the index hospitalization (8) (9) (10) . Owing to different assessment techniques, testing intervals, and intensity of rehabilitation programs, we were unable to compare the functional ADL and mobility rehabilitation gains made during the index hospitalization. Such data would require a prospective study with prior standardization of testing and treatment procedures between the two hospitals. If there was differential functional improvement for either group it was lost over the 16 month follow-up interval as shown by the follow-up incapacity status scores ( Table 1 ).
The quality of medical care for selected patients with multiple sclerosis is probably the same in both acute-care and rehabilitation hospital settings. To have a clear cost-effective advantage, the duration of rehabilitation must be carefully controlled. Despite substantially lower per diem costs ($364 vs. $625), the longer stay at Burke (35 vs. 14 days) resulted in higher initial costs for the Burke group ($12,740 vs. $8,750). Savings realized in subsequent hospital admissions over the 16-month follow-up period did not compensate for the higher cost of the index admission at Burke. The cost of rehabilitation hospitalization can be controlled by limiting the length of stay. If the goal is to manage the medical complications of multiple sclerosis as economically as possible, then the cost-effective choice might be a 2-3 week rehabilitation hospitalization. If the goal was to maximize both the patient's medical care and rehabilitation potential, then the patient could remain in the rehabilitation program longer yet still at less expense than a shorter acute-care hospital stay.
